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(54) YUV-RGB CONVERTER 

(57)Abstract: 

PURPOSE: To deal with plural different formats through a simple circuit 
by converting the YUV type data on the formats into the RGB data in 
spite of whether the YUV data are multiplexed or not 
CONSTITUTION: The delay circuits 360 to 362, 370 to 372 and 380 to 
382 of plural stages successively delay the YUV type data on plural 
input different formats, and the synthesization circuits 36, 37 and 38 
synthesize the obtained YUV data to generate the RGB data. An 
identification circuit 32 identifies the formats of input data, and a 
counter 33 starts its counting action in response to the blank signal that 
shows the start of the input data. Thus the selectors 363 to 366 and 
373 to 376 decide the output of one of delay circuits 360, 370 and 380 
to send the output to the delay circuits 361, 371 and 381 of the 
following stages based on the output of the circuit 32 and contents of 
the counter 33. Then the format data can be converted into the RGB 
data in spite of whether the format data are multiplexed or not. 
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1 

a a ntz y u vfa©f-? * m-AWM s -a-sUEacao 

jlSUlK^, Kit®lslK*fflbT#e.nfcYUV©#5 f 

■TSltMIIIIfcfc. A*^-^C9M^^^-r^5>^m^ 
fc*i;-C*^>h*H*ft-r**f >^t. tUfEJgSScg:© 

u v jg^— ^ t -rjv^zf v z x $ nrv^-s 7 * — v y 

h CD YUVJfS^-^i RGBf- ZXZ&S&l 

hfcZ. t &&Wl tr* YU V/R G B^&§§. 
[tt&S2] HI*l(ie«OYUV/RGBa5*» 

a. t5i2^0ss^e.m?:ansRGBo#7 i - 

a-frSJ:5lCU&c:tft»«f*"*YUV/RGB** 

3 ] Ifc&S 1 ffi«£> Y U V/R G B**«fc: 

TSoT, MfB1£&{f^£LTRGB^-^ft^^gl 

fcRGB * ft *ME£7£ 0& ft^Eal 3 iTT^CO S 

tHIAnutSlfttb&YUV/RGB***. 

[0 0 0 1] 

hCDYUV^S^-^ftA^U rc^x-^ftRGB 

» a;©^- & tc^gir ^> yuv/rgb ^^tin-r 

[0 0 0 2] 

[££*©&«] — ittfc* MPEGbrtf^-^CD 
-Gx^-^bH RGBf-^^lilAf-^^tT 

»mans^4:3a«*v^ tf*flH»Y&63eflrau (b 

- Y) , V (R-Y) YUVJgSOx-i^lti 

^$n^^^fe$>^>c a*. RGBf-^^AA^nt 
t, £ n7c rgb ^t-? zm&m^ t&m^ iz^m 

[ 0 0 0 3] MPEGtij^f^-^CD-G 
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[0 0 0 4] 

iC, MPEGt7t73-^CD-G7^-M^Y 

uvwao^-^^A^an&tfrttffirexsiftff 

10 ft#A-TS»-&, J««#i:&«#ftin*b&«fc* O 

SD{§^ft#Af"3J:5tcLTV>fccDT, SM^ffft^ 

[0 0 0 5] -^T, YUV^7-^^IRGB 
x-^»rS5&U ^OWH-tfRGB^cDOSDii^ft 

y, u, v©7^-^^v;^yi^^x$nTv^v^ 

20 Sl7t-^;h (BIT* Y-U-V^-^tP?^) , 
U, V<D^—^i}^)^yU^7.^tlX^^>m2 y*- 
•?yh <ETF\ Y-UVf-^^P?^) > Y, U, Vco 

mu a9ia:ia(6««fta6arsft#a:^t?fc. 

[0 0 0 6] 

[SRBftDPft-rs&ft^^ft] **Ktt, ±ERlfi« 
30 St"rSfc»K, «»OSa§7*-7y hCDYUV^ 

feil®[ElKftilbTt#^nfcYUV©&x 

ft □'jbsltr g b ft*«-r*^ia» 

U X*5 s -^^ , fftCD7*--7y KTr»«**ft«*J 
40 tf^y^CD^mz&UX, V^TtlCDilffilslBOffl^ftJfc 

a©iieEiB tamrs^ ft«w * t 

UVmtt—P t'T)\' : ?7l'& 7s2tlT^Z>7 y 
hOYUVM7-?^«l:, RGB7-^i:«p] 

[0007] sfc, **gatt, jek, mc-&^iii»^e > 
tB^; $ r g b co&x-^ ftg^^^^iiMtHissft * 
Yuv^Tcof-^^vj^yi/^x^nTt^ 

50 BO«aco«3£0B&£2E3li-5 eh -5 tc Lfc 31 1 ft#^ 
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t-f*. **«T?tt, MtE^-^ ATjvaH^RG 

£30 £ -S-T-tO * * ffl *J "T & Z. t «r#m £ T 5 . 
[0 0 0 8] 

[fPffl] #f£08T(4, A*5hfcYUVfa©f-^S 
>7?IZ£-3T> YUVfiOA?3f-^7^-V7 h£ 10 

A^snfcYuvcD&-x-^*^Mte@$n 

*fta©j»SiattlCJ;-3T, AASnfcYUV 
T-^^fVW^Ui'^SnTY, U, VO§f-? 20 

[0 0 0 9] 

[HJfiM] 06 14, *»UOSHH!tLTOYUV/R 

GB^i«g^tff^Jl'RGBX>D-ns I 103 
^#:^D y ^ ITS ?) , 2, 3, 4HMPEGr3-y 
V < 14 C D - Gf3 ^Jti&OSfcS 7 * - V «/ 
hCDYUV^h'x^x-^ fcKHRGB "d"r*"r- 
^^A^-T^b'^x-^A^J^, 5, 6«YUVi 
ST-^©M07*--7y Hr#J&Lfc2 b'y h©12J 30 

&m ^ sell s e l 2 zxti-rzwrnm^xtjig 

§BLANK$A*ny5>?«^af. 8 t4A 
AJf?2. 3, 4{lA^^nfeYUV^cr)t*-7 : ^-7 ; - 
^$RGB&8f7 hCDtf*T- ^1^^-r^.YUV 
/RGB^M, 9, 10, 1 lttOSDi§ttTO 
&lh'-yhOOSDRGBf-^OSR, O S G, OS 
Bfc&^A^T-SOSDff-^A^Sffli^ 12teOSD{I 

*t-50SD77>^fl§A^. 1 3 K^JMtftO 40 
RGBI/^M^3ft, YUV/RGB^g|§g8fr£> 
©RGBt'f^T-^t, A^^tlliOSDRGBf- 
^RtfOSD^^flMtfcfeAaU OSDflW* 
^<h£f4^&3nfcRGBx— ^RGB^-^tbTJ 

u osDflr#«***t*»4osD«*K***r*BJtte 

^tlfcRGB^-^^fcb^-rSOSDm-^ffAlHlSS. 1 

4 tt o s d m m& A0g§ 9 e. tu ?a $ nfc r g b 9 

[0 0 10] X, 1 5(4A*-X hlt-§^5fe[HlSS. 16H 50 
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9l4DA3Ig|g§> 2 0tt*-f5>4fR£|IIgS, 2 1, 2 
2, 2 3, 2 4, 2 5 B#**Vf ^7**+ V 7^ n 7 ^ 
FSCIN, 7k¥l5!$3fi-ftH S YNC, 3 >#zSy h|W| 

MfcsYNc, 6flr^/3>*5?y nfc««-^«jai 

ff-^CCSEL, *V«t^t'J7^n5i!7FSC IN 
©4^©^^©->7.5 : -A^P-/^{i-§-CLK I N£A 

[0 0 11] ill! ^JSWC^ttSYUV/RGB 
SeSI»8©A#a|«|«S3S-riHl»HTr*D. 3 0, 3 114 
2h*yKO«Iflf SEL1, SEL2£3-*A?J-r3 
D7'J'y7 , 7D77', 3 2«D7U77'7a77*3 0, 
3 lOHJA*T3-HbTT3-^DCS0~DC 
S 3&ai^T-55 i ^-^'ra&0, ZlttSICioT. A?J 
5*— ^©7*— hftltffjrsiBWIlttS^lJScbTVi 
5. tbT, MflfSELl, SEL2^, f0 

oj , rou. rioj. mi <Dt£\t. y*—? 

7*— 7-; M4, RGBf-^, Y-U-Vr- 

Y-UVf->, YUV^-^fcttfSU d©l&, 
f3-F*i§DCS0, DCS1, DCS2, DCS3 

[0 0 12] 3 3(42 h*y h©*^7>^T*t), A7j£ 

ntzzf^ >^a#b l anko^t*^ &^m-r-&D 

7*)y~77uy7Z 4©HWjfc.fcO 'J-fey h^tt^n 
3££fc,fcoT, ^7>^m^BLANK©37-^T^t) 

3 5fc«kDx:3— HSttS. 3 6, 3 7, 3 8 

tt, Y, U, V©&^-^S:A73b, dTte©gfg3£icse 
oTR, G, B ©&x-^ *-&fi£-r^ R#fiic[5ISS, 

B-g-J&iHigST&r), R^0»3 6fcAA*f 
2t©raiCf4> 3g©D7'J-y7'7D-y7'3 6 0, 3 6 
1, 3 6 2^e.^Sa®HlK**i3«Sn, G-&^[Hlg§3 
7 £A7J«R"- 3 t©^»Ct4, 3SOD7'J";^7Py^ 
3 7 0, 3 7 1, 3 7 2*>6»:*fflllHlBS*tE«Stl, 
B^«3 8 tA7affiT4^©^»Cf4, 3S©D^U 
7 7"7D77'3 8 0, 3 8 1, 3 8 2 Sfc-SilSIaFgg 

D7'J ry7 p 7D->^t(4. ^3-^3 2SOtT3-^ 
3 5#>S©^3— Kla-^ICiSUT, V>Ttl©D:7'.J •.y:7• 
7^-yy©ffl#£:&g©D7Uy:/7Dy;/fCMa}-r£ 

fr&mR-r&rc&o-t}/?? 3 6 3, 3 6 4, 373, 

3 7 4, 3 8 4a*j?A£*VTH*. Cft&©#-fcl^ d? 
!Ct4, •T<^©D7U^7 P 7n^7 P 3 6 1, 3 6 2, 3 
7 1, 3 7 2, 3 8 2©ttJ7J**, »g£*TTV><5. 
[0 0 13] SIC, R£-f£[Ejg£3 6 tRr-^OIliAS 
^3 6 5 <Dffl\Z<b, -tUP? 3 6 6, D7'Jy7'7Dy 
7*3.6 7, -fel^^^ 3 6 8*i)llt^$nT*50, 
K, G£"f£[s]g§3 7 tCT-^(Diiitl^T 3 7 5©WJr 
<b, irl/i7^ 3 7 6, D7'J»;7'7ny7'3 7 7 1 ±.U 
^? 3 7 8«S12n, B-g-fig(HlS§3 8 tBf- ? 



5 

CDffi*«T3 8 5 CD ratcfc, 3 8 D7U^ 

^yuy^3B7, -tut? 3 s smmizmmznT^ 

-O^D*^ffl#CLK I NfcW»lbT»fp-rS. 

[0 0 14] £TF, *SHS«©ftfP*»ffl^RgB"r-5. 
ST, *17*-V*;h©Y-U-Vr-^AASn 
fciiftt, Mfl^SELl, SEL2iLT TOlJ 
^A^^n^COT, xD-^3 2#>£5^- F{f§DC 

si^$ns. loiifDcsi^iHAsnst, 

«SISISSC#A3n&*TO-fel^^^ 3 6 3, 3 6 
4, 3 7 3, 3 7 4, 3 8 4H YU VCDg-* CDJIJIg 

T2, 3, 4fc#*A*3nft:Y, U, V^-^«£T 
3 R©i8SKlC ckot 3 ^ n y ^»18SnT, R, 
G, B 3 6 f 3 7, 3 8 l£A*£tl£. 

[0 0 15] ^O*^^, ±Ui7^3 6 6, 37 

6, 3 8 6ttfr&#H»©m*£»lU -feW:*3 6 
8, 3 7 8, 3 8 8tel£f3<DD:7U y7yuy73 6 

7, 3 7 7, 3 8 7<Dmt)&m$l-?Z>W, ffl^ST3 
65, 375, 385 KH\ -&J&IhI8§ 3 6, 3 7, 3 8 
*5^HJ*Sn&R, G, BCD^-x— ^£ 1 t7Uy# 

[0 0 16] — RGB^O^-^tfAaSttfci 
SEL 2 i LT T0 0j #*A 
;&Sft*©T2\ f3-y3 2^5^^— Klf-^DCS 0 
rt*fH#Stt5. COff^D C S 0^ffi^$n^>i:, JIM 
EH»g!fc:S? ASnfctTJ©tP^^ 3 6 3, 3 6 4, 3 
7 3, 3 7 4, 3 8 4H Y-U- V^— j?<Di§&£m 

41«t^©T, A^Sf 2, 3, 4\Z&*AJj-£tltz 
R, G, B5 f -^tt^T3S©iiailI»C«t^T3^n 
y^iHIMStt*. L*>L&j&*Su irk 
^3 6 6, 376, 3 8 6**R, G, B ©fr&J&|s]g& 
3 6, 3 7, 3 8CDffi*Ttt&<A**»#?TS©T, 
u©AWD7>J^y7D7y3 6 7, 3 7 7, 3 8 7 
KffljDStl*. ^bT, -fel^^ 3 6 8, 3 7 8, 3 8 
8^^^D7U7/7D7y3 6 7, 3 7 7, 3 8 7 CD 

ma*»«-r*©T, ffi**?^ 6 5, 375, 38 5 

fcK* AMT2, 3, 4lCA^J$nfcR, G, 

[0017] ■7j^7>?x$nti2 7t-v 

^hOY-UVT-^^AAt^l^t Y^-^^A 

i7X$nfeUVT-^^AAS : F4l:A*$n^c ^-b 
T, 97SW§-5§- SELL S E L 2 <h ITH r 1 0 J **A 
^f^n, 2fr£>"r=3 — K|f§DCS 2**ffi;fr 

\zm A^tltc±U^^(Do%±U^^ 3 6 3, 3 6 414 
^ig^D7U^y7D^^3 6 0, 3 6 1 
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3BS?b, tl/i7^ 3 7 3 HUVr-^*«A*3n&D7 

Uy^7D^^3 8 oota^saR-rsoTr, h 

2fcST«fc5fett«tti8£fe*. £TF, 0 2&IXH4CD 

[0 0 1 8] AA^nfcYf-^il DyV y^yuy 
^3 6 0tC«koTH4^l£3S-fJ:5t;: 1 ^Dy^ilM 
S*TT a M\Z&m<D2&<DDyVy7yny? 
3 6 1, 3 6 2lCJ:oT, S4^IC^-TJ:^(^ff3^ 
10 D7i7»IISni, »RcD-&J5feigE& 3 6, 3 7, 3 8 
tCMffi^n^o *^7>^3 3^7>^f|^BLANK 

(H4i) coil^T^Oi^UT, h£3i$6U 

i:*^>hrt§cntij; roj , r i j , T2j , 

r3j *JBifc*0fi"r o fLT, irl/^^ 3 7 4, 3 8 
4tt, 3 3CDft^c n t*t Ti j f T3 j <hV^ 

5#S©tS0*. D7'J77 P 7D77 P 3 7 1, 

3 8 OOffl^^ML, #^>£ 3 3cDrt«*« f 0 J , 

T2j tv^«»©t*tt, *i:«ft©D7yyy7n 

20 *;7 r 3 7 2, 3 8 2 CDWBarfjSaR'r* COT, -fe 

^ 3 7 4©Hi*dtbTtt, l^4^7CDT;^yp'^A$ 

-fel/^3 8 4CDffl^e t itn m4*y 

cDTji/^yi^^x^nrcuv^-^b^^^. #^>h 
«jWSHHrr?*5 ££<e> v^— &<D&ifim 4trcDiin <mv 

30 3 7 2, 3 8 2*^tt> «-<rH4i7, ^ (C^lTd; "5 \Z. 
B4* f ^rCDx™ ^d, e£l^n^i7$Hl®Sli-jfcU 
5*—^. V^-^^tHtj^n^Z.££^^ 0 dtl&CD 
U, Vt-^ ©SKI (4 Yt-^H« 3 ^ d 7 ^ 

[0 0 19] 7^l/^Sft&«3 7*- 

l/?73ftfcYUVT-^^AAffF4tAASft-&. 
fbT, SUf^SELl, SEL2tlTIJ l"l lj 

40 ffi^SttS. ^©fl§DCS3»$tltttH m 
mmt68tlzW7<-$ti1t±T<D±\str&\*%&>& 3 3 CD 

[0 0 2 0] ST, -felx^^ 3 6 3tt, #^>^33CD 
F*3^c n t*t r 1 j , r 3 J £}<*?ffik<Diig<D&, ml 
&><DDyVy7yny?3 6 OCDtfj^a^rMIKU 

roj , r 2 j i:^5ffl»^ttttftg©D7U ^^ c r7 
p^^3 6 i cDjRam^sawr^oT?, -tom^btt 

50 IE!5^ir^-rJ:5lr, #£>hffi*^»T«&£>£^cDY 
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*W80D7'J?^7Ci«^3 6 lOfflStaRU *f 
SCDita^SOD? 1 ; ■y7'7ay7'3 6 2©ij§SaJ73 

£ > b «*»«ft-C * * t * « H 5 * © Y t 1 - * b **1 * 

SOtfliD7U •y7'7D«;7'3 6 2 ©USSW^^SW 
2*13. fbt, *»OD7'J^7ny7'3 6 2l:J: 10 

o^f-?jvf7'i/^x$nTiiiA$n5. <au 

[0 0 2 13 -75> t^^3 7 3tl ^>^33© 
^ cn t«i roj , T2j iV»5«fc©£*©*' D 
7ij77"7Dy7*3 6 0©tti**aKU flj, 

T3j tv^^©i:^tt«g©D7'J^7 p 7D^7 P 3 
7 i©»MHWjfc*R"*-*©T?. -^©m^dteHS^lc 

OD7'J77 P 7D^7'3 7 lfciotlCl^Oi'^ 

«M3ft> H5er©<n*uvx— ^e*«#6ti*. *® 

■fcW^S 7 4B. #<7>*3 3©l*i*# f 2 j ©t# 
B»ill80D7iJf^nt;7*3 7 1 ©ffl**aRU 
^-tlWeiitgOD 7'Jy7 , 7ny7"3 7 2 ©«Him 

a*»*w*©T?> *©Hi*fH;ia5 3C*t±7C. 
sn. *^>hffi* s r 2j 8W>oi*iaDHi«ftfcu ; 

73 7 2KJ:t>TMi::i*ny**HIB§S*l~ HE-*© 

£D # u f— 9 © & *l£> • 

[0 0 2 2] -feW^3 8 4tt, #?>^3 3© " 

rt§cn T2J ©t^©*D7'J77'7D77 P 3 6 
0©tB**»RU *na*VTr»4«a©D7Uy^7n 
y7-3 8 20»IBi**«Rt40T!. ^©ffi^gte^ 
5->K*TJ:5»- #*>Mto&* r 2J T£Si:#©v 

* tiso msnfcvr-^iwa** -tut, ^ 

©D7U y-77uy73 8 2 Ic ioTJC l 9 n -y 
jISI2ft> H5X©AP*V'5*— ^©** f »&ft*- 
[0 0 2 3] §U :©l*t)YT-^H». Ux-^ 

I$n§. ^iiC YUVT-^©f7^7"k? 

xi«ssns^ #5ftfcY, u. v©§^-^©j! 

l^n-^^ffit'- S^g:©-fe^^^ 3 6 8, 3 7 
8, 3 8 8-Cli D7'J77"7n77 P 3 6 7, 3 7 8, 
3 8 8©Wtife<> RGB©fi-&fiKlHlSS3 6, 3 
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7, 3 8 0U*6*0**U*«f 3 6 5, 3 7 5, 3 
[0 0 2 4] K±OJ:3l:l/ , :RGBf-^4 , *5ft& 

^nex-^^osD<t-§-#A[5]gsi 3trx^)$ 

n> ££T?, A*>«^9, 10, 1 llrAT^ttfcRG 
B*f*S©0 SDSfA'O SD7-7>^<lftI^SX 

/RGBS2ftS8*>5©RGBf- ***-?■© 73 S 

©BBfesnfcRGBx-^j^a**^*- ^ n 

^©RGBx-^^hU^^IsIiSl 4fcJ:oT, »S 

{i^Y&tffeffi^cic^&sn, ^&£ftfc»&{i^Y 
&atfi«*ctt, jME«**asiai&i 6fttf6«*«a 

[0 0 2 5] »S«^MS1hI^ 1 6 3>#5?y h 

WHHflNJC S YNCRtf7"5>^i^BLANK^ 

7"^t'J7^D^FSCIN, 7K¥l^ffift-^HSYN 
C, ^fA^n^^tttCLKINd^A-Xhif 

g&l 7t4VhU£7>lH]S§l 4 S> ©-feffi-*t C tC/X— X h 

fit#*<sMn-r**a*tT5. £©fiffiMW&aiai&i 

a-rs«tt**rUT*5 0» |B«ffCCSEL««HK 

;u©i#ri/t-3. h«**«Unu&-&fil^SDA**» 

10 19CB*U IBftfl^CCSEL^Ll/^Ot* 
ft. 3>#-?yl*7 , ?>i'«*BLANK»tfM5> 

[0 0 2 6] «±©J:5K:U-r» 5*5?^;URGBX>3 
-FSQ-JitfUfTSftS. 
[0 0 2 7] 

[»W©»*1 *«"S»"ift«» VJP?7'Wi'^*ftT 
40 h©YUVfSf-?t"7;i/f7'l/^ 
X$nt^57*-?7 h©YUVfSf-^tlr^S 
&!>^©7*-V7 hOYUVJgjCf-^^. BBS* 
£ £13. < atP**lCR G B^-^ fcfcft 
-e££J:-5l;:&5. MI'lL lffi©L S I tCfct>Tfc>1* 
fr©*l«©ttttlfcJ:?>. RGB-x-^SrfcA^T^SJ: 

[^©fWftlft^] 

[01] :£%BJ©fJlS60tJ£LT©YUV/RGB^is 
©^S:^TlH]S§0"t? * . 
50 [0 2] ^jaMf3feV^TY-UV^-^*A^T-&^-& 
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